2 In view of our longstanding interest in zwitterion chemistry, 3 recently we have explored the reactivity of Huisgen zwitterion towards various substrates like aldehydes, ketones, chalcones, diaryl 1,2-diones, quinones, isatins, and allenes. [4] [5] [6] In this context it was of interest to examine the reactivity of Huisgen zwitterion towards Morita-Baylis-Hillman (MBH) adducts, 7, 8 which are unique substrates of great synthetic potential incorporating three manipulatable groups, namely, a hydroxy group, a double bond, and an electron-withdrawing group. In this paper, we describe the results of our investigations on the reaction of Huisgen zwitterion with MBH acetates.
Reactions of Morita-Baylis-Hillman Acetates with Huisgen Zwitterions: A Novel Strategy for the Synthesis of b-Amino Acid Derivatives
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In view of our longstanding interest in zwitterion chemistry, 3 recently we have explored the reactivity of Huisgen zwitterion towards various substrates like aldehydes, ketones, chalcones, diaryl 1,2-diones, quinones, isatins, and allenes. [4] [5] [6] In this context it was of interest to examine the reactivity of Huisgen zwitterion towards Morita-Baylis-Hillman (MBH) adducts, 7, 8 which are unique substrates of great synthetic potential incorporating three manipulatable groups, namely, a hydroxy group, a double bond, and an electron-withdrawing group. In this paper, we describe the results of our investigations on the reaction of Huisgen zwitterion with MBH acetates.
The present studies were initiated by treating methyl 2-[(4-chlorophenyl)acetyloxymethyl]acrylate (1a) with diisopropyl azodicarboxylate and triphenylphosphine in THF at room temperature for 2 hours. The reaction afforded two products, namely, diisopropyl (3a) and diisopropyl N-[3-(4-chlorophenyl)-2-(methoxycarbonyl) allyl]hydrazine-1,2-dicarboxylate (4a) in 46% and 51% yield, respectively (Scheme 1).
The structure elucidation of 3a and 4a was accomplished by usual spectroscopic analysis. The 1 H NMR spectrum of the compound 3a showed singlet resonance signals at d = 2.35 and 3.81 due to CH 3 CO group and CH 3 OCO groups. The NCH 2 group was discernable at d = 4.14-4.73 as a multiplet. In the 13 C NMR spectrum the three ester carbonyl groups were present at d = 169.4, 167.4 and 154.7 and that of the keto carbonyl group appeared at d = 152.7, supporting the IR absorption observed in the region 1750-1700 and 1631 cm -1 . All other signals were also in good agreement with the proposed structure. The structure and stereochemistry of the compound was unambiguously established by single crystal X-ray analysis ( Figure 1 ) of a representative compound, 3g. The IR spectrum of the compound 4a showed strong absorptions at 3308 and 1703-1722 cm -1 due to NH group and the ester carbonyl groups, respectively. The 1 H NMR showed singlets at d = 4.5 and 6.71 due to NCH 2 and NH groups. In the 13 C NMR spectrum signals due to the ester carbonyl groups were discernable at d = 155.5, 156.3, and 167.7. Other signals were also in good agreement with the proposed structure.
The mechanism of the reaction may be rationalized by invoking an S N 2¢ process, involving the Huisgen zwitterion and the Morita-Baylis-Hillman acetate (Scheme 2). Evidently, the first step of the reaction is the formation of Huisgen zwitterion by the addition of triphenylphosphine to diisopropyl azodicarboxylate. The S N 2¢ displacement of the acetate from 1a induced by Huisgen zwitterion would lead to the formation of the cationic intermediate 5.
The attack of the acetate on 5 followed by rearrangement and the elimination of Ph 3 PO, would result in the forma-
Similarly by the addition of hydroxy anion to 5, an intermediate 7 is formed, and the latter on elimination of triphenylphosphine oxide would deliver diisopropyl N-[3-
As disclosed inTable 1, the reaction was found to be general with various Morita-Baylis-Hillman acetates and Huisgen zwitterions.
In conclusion, herein we have reported a facile C-N bondforming reaction, which incidentally constitutes the first example of the participation of Huisgen zwitterions in an S N 2¢ reaction.
Melting points were recorded on a Büchi melting point apparatus and are uncorrected. NMR spectra were recorded at 300 MHz ( 1 H) and 75 MHz ( 13 C) respectively on a Bruker Avance DPX-300 MHz NMR spectrometer. Chemical shifts are reported (d) relative to TMS ( 1 H) and CDCl 3 ( 13 C) as the internal standards. Coupling constants (J) are reported in Hertz (Hz). High-resolution mass spectra were recorded under EI/HRMS (at 5000 resolution) or FAB + / HRMS using Jeol JMS 600H mass spectrometer. IR spectra were recorded on Nicolet Impact 400D FT-IR spectrophotometer. Commercial grade solvents were distilled prior to use.
Reactions of Morita-Baylis-Hillman Acetates with Huisgen Zwitterions; General Procedure
The Morita-Baylis-Hillman acetate 1 (1 equiv) dissolved in THF (5 mL) was treated with the respective azodicarboxylate 2 (1.2 equiv) and Ph 3 P (1.2 equiv) at r.t. for 2 h under N 2 . The solvent was removed under reduced pressure and the crude reaction mixture was purified by column chromatography using silica gel (60-120 mesh) and hexane-EtOAc. N-Acetyl-N¢-[3-(4-chlorophenyl)-2(methoxycarbonyl)allyl]hydrazine-1,2-dicarboxylate (3a N-Acetyl-N¢-[3-(4-fluorophenyl)-2-(methoxycarbonyl) Diisopropyl N-Acetyl-N¢-[3-(4-methylphenyl)-2(methoxycarbonyl)allyl]hydrazine-1,2-dicarboxylate (3i 
H NMR (300 MHz
, CDCl 3 ): d = 1.25-1.33 (m, 12 H), 4.43-4.53 (m, 2 H), 4.89-5.05 (m, 2 H), 6.89 (s, 1 H), 7.41-7.75 (m, 5 H), 7.76 (
Di-tert-butyl
